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The object of this invention is a sohd orodispersible pharmaceutical form of mitighnide or the 
pharmaceutically acceptable salts thereof for the oral administration without a simultaneous glass of 
water and without swallowing problems. 

Mitiglinide, or (2iS)-2-benzyl-4-[(3aR,7aS)-octahydro-2H-isoindol-2-yl]-4-oxobutanoic acid, is a 
powerful insulin secretor which is useful in the treatment of type 2 diabetes. 

Mitiglinide can be administered orally as tablets to be swallowed with one-half glass of water. 

In particular, mitiglinide is presented in the form of a dihydrated calcium salt or calcium 
bis- {(2S)-2-benzyl-4-[(3aR, 7aS)-octahydro-2H-isoindol-2-yl]-4-oxobutanoate} dihydrate. 

The doses of dihydrated calcium salt of mitiglinide used to obtain the desired therapeutic effect are 
generally 5-40 mg per individual dose, three to four times per day, in the form of inmiediate-release 
tablets. 

Many people have difficulty swallowing conventional tablets, which are often quite large. Problems 
related to ingestion of drugs (choking or asphyxiation by obstruction of the throat) result in poor 
compliance with the dosage or even discontinuation of treatmeiit. 

The pharmaceutical compositions of this invention not only remedy the known disadvantages of the 
tablet form to be swallowed, but also offer a superior medical service, which improves patients' quality 
of life. 

The advantage of the orodispersible pharmaceutical composition of mitiglinide is that high plasma 
levels of the active ingredient can be obtained rapidly. 

The orodispersible pharmaceutical composition according to the invention has the particular 
characteristic of requiring neither water nor chewing when it is taken. It disintegrates rapidly in the 
mouth, preferably in less than three minutes, and more preferably in less than one minute. 



* [The numbers in the right margin indicate pagination of the original text.] 
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A number of fast-dissolving forms are described in the prior art. In general, the technologies 
described previously have in common the use of a disintegrating agent such as KoUidon® CL 
(crosslinked polyvinylpyrrolidone), EXPLOTAB® (carboxymethylated starch), or AC DISOL® 
(crosslinked sodium carboxymethylcellulose). 

This disintegrating agent is essential in the formulation of orodispersible tablets, and should be used 
together with a direct compression excipient. The difficulties encoxmtered in the manufacture of these 
tablets is that it is extremely difficult to obtain tablets with constant physical characteristics that are 
reproducible and compatible with the standard constraints of handling tablets. 

In fact, the mixtures traditionally used lead to tablets which are extremely hard and completely 
unsuitable for rapid disintegration in. the oral cavity. 

Other orodispersible forms can be made by using lyophilization, which results in highly porous solid 
fomis called "oral lyophilizates." These forms require the use of a highly specific industrial process that 
is complicated and time-consuming, and results in a high-priced product. 

These disadvantages are remedied by the present invention. It concerns a solid orodispersible form of 
mitiglinide containing a simple excipient of natural origin that permits complete disintegration; it has a 
neutral taste and a pleasant texture. This excipient acts as both a binder and a disintegration agent. It /3 
permits a simple formulation of mitiglinide with excellent aptitude for direct compression, resulting in 
tablets of low fiiability and with a hardness compatible with the standard manipulation techniques. 

In particular, the invention concems a solid orodispersible pharmaceutical composition of mitiglinide 
or a pharmaceutically acceptable salt thereof, characterized in that it contains: 

-mitiglinide or a pharmaceutically acceptable salt thereof 

-and granules consisting of co-dried lactose and starch. 

Preferably, the mitiglinide is present in the form of dihydrated calcium salt. 
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The composition according to the invention may also contain, for reasons of manufacture, one or 
more lubricants and a flow agent as well as flavors, dyes, and sweeteners that are traditionally used. 

To improve the masking of the bitter taste of mitiglinide, the latter may be combined with excipients 
such as cyclodextrins or coated with excipients by using technology known to a person skilled in the art, 
such as coating in a fluidized bed, spraying, coacervation, prilling, and spray congealing. 

Another object of the invention is the use of granules made of co-dried lactose and starch to prepare 
solid orodispersible pharmaceutical compositions of mitiglinide. 

The term "orodispersible" means solid pharmaceutical compositions that disintegrate in the oral 
cavity in less than 3 minutes, preferably in less than one minute. 

Said granules included in the solid pharmaceutical compositions according to the invention 
correspond to the compositions described in the patent application EP 00/402159.8. These granules are 
characterized by a spherical structure and advantageous compressibility, and are sold under the name of 
STARLAC®. 

The disintegrating properties of said granules are known for tablets placed in large volumes of liquid 
under agitation. It is particularly surprising that such granules used for the manufacture of orodispersible 
forms can yield particularly satisfactory results in terms of disintegration in the mouth, for two reasons. 

The first reason is based on the observation that the least water-soluble excipients are the most 
appropriaite for the formation of orodispersible tablets (solubilization, which increases the viscosity of 
the water, is a hindrance to its penetration into the tablets). These granules comprise a substantial 
fraction of highly water-soluble lactose, hi addition, the starch included in said granules is not a "super 
disintegrating" agent as used and described in the orodispersible forms of the prior art. 

The second reason is based on the observation that the disintegration properties of an excipient (used 
in a tablet) evaluated in water by the conventional method cannot be extrapolated to the behavior of the 



same tablet in vivo, in saliva. In fact, the disintegration rates in water are measured (according to the 
European Pharmaicopeia) in enough water that saturation will not be reached at the end of solubilization, 
whereas in vivo, because of the small volume of saliva, the excipients are at saturation. In addition, the 
agitation the tablets undergo in the usual test does not reflect decomposition in the mouth. Therefore, the 
Applicant has rioted in comparative tests that some excipients known to be good disintegrating agents 
were not adapted to the preparation of orodispersible forms. Conversely, some excipients that 
disintegrate moderately well in water may present advantageous properties in vivo. 

Accordingly, the Applicant has found that these granules, surprisingly, conferred on the tablets an 
excellent ability to disintegrate in the mouth, and this applies to a wide range of tablet hardness, while 15 
preserving a low friability, which is particularly remarkable. In fact, most of the orodispersible forms of 
the prior art that disintegrate rapidly in the mouth are highly friable, which results in the need for 
specific packaging and the risk that ttie tablet will disintegrate when it is handled and removed from its 
container. 

It is particularly remarkable that the criteria of orodispersibility and low friability as mentioned above 
are respected for a wide range of tablet hardness, specifically for tablets with a hardness between 15 and 
30 Newtons. 

The pharmaceutical compositions according to the invention are preferably characterized in that they 
contain, with respect to the total weight of the tablet: 

-2.5-20 wt% of mitiglinide or a pharmaceutically acceptable salt thereof, 
-75-95 wt% of STARLAC® . 

They may contain from 0.1-3 wt% of lubricants such as stearyl sodium fimiarate or magnesium 
stearate, preferably from 0.5-1.5%, and from 0.1-3 wt% of a flow agent such as colloidal silica, 
preferably 0.5-1.5%. 
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The following examples illustrate the invention but do not limit it in any way: 

Orodispersible tablets of mitiglinide. 
EXAMPLE 1: 

Formulation: 100-mg finished tablet 



Constituents 


Quantity (mg) 


Mitiglinide, dihydrated calcimn salt 


10 


Starlac® 


88 


Magnesium stearate 


1.5 


Anhydrous colloidal silica 


0.5 



EXAMPLE 2: /6 
Formulation: 400-mg finished tablet 



Constituents 


Quantity (mg) 


Mitiglinide, dihydrated calcium salt 


40 


Starlac® 


352 


Stearyl sodium fumarate 


6 


Anhydrous colloidal silica 


2 



The tablets are prepared by mixing the constituents, followed by direct compression. The hardness of 
the tablets of Examples 1 and 2 is about 20 Newtons. 
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To evaluate the disintegration time in the mouth, the orodispersible tablets of mitiglinide described in 
Examples 1 and 2 were placed in the mouth. In these tests, it was shown that for each of the 
formulations tested, the disintegration time in the mouth was less than 1 minute. 

Claims 

1. Solid orodispersible pharmaceutical composition of mitiglinide or pharmaceutically acceptable 
salts thereof, characterized in that it includes: 

-mitiglinide, or a pharmaceutically acceptable salt thereof 
-granules consisting of co-dried lactose and starch. 

2. Pharmaceutical composition according to Claim 1, characterized in that it includes, with respect to 
the total weight of the composition: 

-2.5-20 wt% of mitiglinide or a pharmaceutically acceptable salt thereof, 
-75-95 wt% granules consisting of co-dried lactose and starch. 

3. Pharmaceutical composition according to Claim 2, characterized in that it includes 5-10 wt% 
mitiglinide or a pharmaceutically acceptable salt thereof 

4. Pharmaceutical composition according to Claim 1, characterized in that it also includes one or 
more lubricants and a flow agent. 

5. Pharmaceutical composition according to Claim 1, characterized in that it is presented in tablet 
form. 

6. Tablet according to Claim 5, characterized in that it is obtained by direct compression. 

7. Tablet according to Claim 6, characterized in that its hardness is between 15 and 50 Newtons. 

8. Tablet according to Claim 7, characterized in that its hardness is equal to approximately 
20 Newtons. 
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9. Use of granules consisting of co-dried lactose and starch to manufacture orodispersible solid 
compositions of mitiglinide that disintegrate in the mouth in less than three minutes, and preferably in 
less than one minute. 

10. Solid, orodispersible pharmaceutical composition of mitiglinide or a pharmaceutically acceptable 
salt thereof, according to Claim 1 , useful for treatment of diabetes. 



9 



INTERNATIONAL SEARCH REPORT I iitenaion^BWBeatioi. no 
I PCT/FR 03/00196 



A. CLASSIFICAnON OP ^JBJSCT MATTER , 

IPC 7 A51K31/4035 A61K9/20 






Acoor<ling io Jratcmctlowl Pfttwtt Ottsslltealloft (IPC) or to twth mdlonRj «h5s3lCfilioft end IPC 




a RELOS SEARCHED 


Minimum dbcumGntaton sosr^od (ctesstncaikm system UatwtitS ty cf&si£!fcstlbf» fivmbole} 

IPC 7 A61K 


Oooimenliktion soaicM o)l»f (ban niftlnRum c(oc»iif2iKa)bn b> )he extent Ihsl sutft tiooamafnte m InciUdBd tn ttte lleKts searthed 


Ci3Cin3nictfatat>8s»ebnsuitod«urtn9dw lfi{sm9lUmB!sewt:h(fttineoro««b8Soontt. whsrs pracGcfi^ sesrch omm uokQ 


WPI Data, PAJ, EPO-Internal, CHEM ABS Data 


, BIOSIS, EMBASE 




c. o»:ujir£irrs coKSiE^neo TO &e FmLEVANT 




Citation doounwni. tiAh hdieaision, whera «ppn|»ftst9. or Ui« misv&m pessaoes 


mMvMtodMiNo. 


A 


FR 2 765 578 A (ADIR ET COHPASNIE) 
8 January 1999 (1999-01-08) 
page 1. line 1 - line 7 


1-10 


P,A 


EP 1 175 899 A (ROQUETTE FR^RES) 
30 Oanuary 2002 (2002-01-30) 
cited In the application 
the whole docuir^nt 




1-10 


A 


EP 0 745 382 A (YAMANOUCHI PHARMACEUTICAL 
CO. LTD.) 4 December 1996 (1996-12-04) 
page 10, line 15 - line 31 
page 11; example 4 


1-10 


A 


EP 0 192 080 A (HEG6LE MILCHINDUSTRIE fiKBH 
& CO. K6) 27 August 1986 (1986-08-27). 
the whole document 


1-10 


I 1 FuttherdDoufnniisare^sdliithe ooaltnuaitMtoTMKC; 


|y 1 Patent temlty msnibets ere Sstad In annex 


* Spodat categories ol citsd donimerte ; 

*A* doctfinenidefiisingttidOBQsnfsianiosine adwhitiiiftMt 

oonsWsnob lo bo of 9ahiBti!ar nriovanco 
eadtordocumsnlbLtt published DEI or oaoriho InternsODnal 

*L* dQ<vm$rawM may throw doubis on prbrUy o!a!m(s)or 
which Is (^d to dciabdK)) lh» ptJbi»»f}ori dato a} encshsr 
citation or other eped^ mm) (as Gpet^l9d) 

*0* documatit rsferring to an ontidbdosuid, use, exhIbeJonor 

'P* ctoaiment pubSshsd jfrtor to the Iniarnefional flBnadale but 
lacsr man v\e priority dato daJned 


T later document pUblialiedsJter the intsrnetloaslflBng dale 
or priority dalo and notln coDtfid with tho ap^Mlod but 
c&edfoundarstandiheptlMlpldortheoiy undaHyingtto 
bwertfon 

•X' tJocumsnt of p8rtlcttterrBlBvanc8;ttje dammed friventlon 
cannot be oonsld&red novel or cwmoi be cornered to 
^^tvo an invontivs step «^hMi tha documBnt to taten alORO 

"Y* document of pertlwlorraloynnoaithododniod In/antlon 
esnnol bo oonsldnroii to )nvciv9 an inTontlvft vt^en iha 
dooumom £s ootrthied wist ono or more other sikh docu- 
such con^n^lm tslm otrvJous to a pareon sKlCcd 
In tti© art. 

document irenttiar of lhaaarm patent fatnVtr 


4 


ectud oomptatlon at tti9 biUnmajtlonail s&Brcii 

June 2003 


Dale of naan0 of tNa fntemationai aa 

16/06/2003 


arch nspcul 


Nena and maning address of the ISA 

Burepeen Peteil Office. 5818 Paienilaan 2 

NL*2230HVRfem«k 

T0L («3V7Q} 340-2040^ 1)e. 31 ($51 epanl. 

Fac (♦31-70)840-3016 


AuttiorUadaRtoot 

Benz. K 



f Don (Meandsh«etf ^ 1$9Z) 



10 



INTERNATIOMAL SEARCH REPORT 


PCT/FR 03/00196 


patent dooiBDent 
died in search report 


Pubilcalton 


Paisnt fairdiy 
inefnber(s) 


Publication 



FR 2765578 



08-01-1999 FR 


2765578 


Al 


08-01-1999 


AT 


224368 


T 


15-10-2002 


AU 


734398 


82 


14-06-2001 


AU 


8445098 


A 


25-01-1999 


BR 


9810657 


A 


03-10-2000 


CN 


1261879 


T 


02-08-2000 


DE 


69808092 


Dl 


24-10-2002 


. DE 


69808092 


T2 


30-04-2003 


EA 


2151 


Bl 


24-12-2001 


EP 


0994854 


Al 


26-04-2000 


ES 


2184304 


T3 


01-04-2003 


m 


9901430 


Al 


14-01-1999 


HU 


0002778 


A2 


29-01-2001 


JP 


2002507222 


T 


05-03-2002 


NO 


996577 


A 


02-03-2000 


NZ 


501835 


A 


24-11-2000 


PL 


337728 


Al 


28-08-2000 


PT 


994854 


T 


31-12-2002 


US 


6133454 


A 


17-10-2000 


ZA 


9805882 


A 


26-01-1999 



EP 1175899 



30-01-2002 



EP 


1175899 


Al 


30-01-2002 


AU 


7990901 


A 


13-02-2002 


BR 


0107036 


A 


04-06-2002 


CA 


2353363 


Al 


27-01-2002 


CN 


1386064 


T 


18-12-2002 


CZ 


20020978 


A3 


12-06-2002 


WO 


0209673 


Al 


07-02-2002 


HU 


0203064 


A2 


28-03-2003 


OP 


2002142690 


A 


21-05-2002 


NO 


20021424 


A 


21-03-2002 


SK 


3702002 


A3 


06-08-2002 


US 


2002035248 


Al 


21-03-2002 



EP 745382 



04-12-1996 



AU 


699715 


62 


10-12-1998 


AU 


1467195 


A 


15-08-1995 


EP 


0745382 


Al 


04-12-1996 


FI 


963022 


A 


31-07-1996 


JP 


3122141 


62 


09-01-2001 


NO 


963180 


A 


30-09-1996 


NZ 


278678 


A 


25-03-1998 


RU 


2147227 


CI 


10-04-2000 


CA 


2179382 


Al 


03-08-1995 


CN 


1139878 


A 


08-01-1997 


HU 


74908 


A2 


28-03-1997 


WO 


9520380 


•Al 


03-08-1995 


PL 


315552 


Al 


12-11-1996 


TW 


391880 


B 


01-06-2000 


US. 


5576014 


A 


19-11-1996 


ZA 


9500702 


A 


12-12-1995 



EP 192080 


A 


27-08-1986 DE 


3506276 CI 


24-04-1986 






EP 


01920BO A2 


27-08-1986 






JP 


1932547 C 


26-05-1995 






JP 


6055670 6 


27-07-1994 






JP 


61194016 A 


28-08-1986 






US 


4693750 A 


15-09-1987 



11 



